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OBJECTIVES The aim of this study was to describe the electrocardiographic (ECG) evolutionary changes
after an acute myocardial infarction (AMI) and to evaluate their correlation with left
ventricular function and remodeling.
BACKGROUND The QRS complex changes after AMI have been correlated with infarct size and left
ventricular function. By contrast, the significance of T wave changes is controversial.
METHODS We studied 536 patients enrolled in the GISSI-3-Echo substudy who underwent ECG and
echocardiographic studies at 24 to 48 h (S1), at hospital discharge (S2), at six weeks (S3) and
six months (S4) after AMI.
RESULTS The number of Q waves (nQ) and QRS quantitative score (QRSs) did not change over time.
From S2 to S4, the number of negative T waves (nT NEG) decreased (p , 0.0001), wall
motion abnormalities (%WMA) improved (p , 0.001), ventricular volumes increased (p ,
0.0001) while ejection fraction remained stable. According to the T wave changes after
hospital discharge, patients were divided into four groups: stable positive T waves (group 1,
n 5 35), patients who showed a decrease $1 in nT NEG (group 2, n 5 361), patients with
no change in nT NEG (group 3, n 5 64) and those with an increase $1 in nT NEG (group
4, n 5 76). The QRSs and nQ remained stable in all groups. Groups 3 and 4 showed less
recovery in %WMA, more pronounced ventricular enlargement and progressive decline in
ejection fraction than groups 1 and 2 (interaction time 3 groups p , 0.0001).
CONCLUSIONS The analysis of serial ECG can predict postinfarct left ventricular remodeling. Normalization
of negative T waves during the follow-up appears more strictly related to recovery of regional
dysfunction than QRS changes. Lack of resolution and late appearance of new negative T
predict unfavorable remodeling with progressive deterioration of ventricular function. (J Am
Coll Cardiol 2000;35:127–35) © 1999 by the American College of Cardiology
After acute myocardial infarction (AMI), significant evolu-
tionary electrocardiographic (ECG) changes of the electrical
signal are well documented. Numerous clinico-pathological
studies have demonstrated the value of QRS changes after
AMI for estimation of the presence and location of in-
farcted myocardial tissue and left ventricular wall motion
abnormalities (1,2). Some authors have described QRS
normalization in the chronic phase after AMI (3,4) and less
left ventricular wall motion abnormalities in patients with Q
wave disappearance (5,6). Other studies have also suggested
that QRS changes are correlated with residual left ventric-
ular function (7).
Evolutionary T wave changes after AMI are attributed to
abnormal prolongation of ventricular action potential in the
regions adjacent to the necrotic area, so that the degree of
prolonged repolarization may influence T wave voltage and
polarity (8). In the setting of unstable angina, persistently
negative T waves may identify the presence of viable but
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abnormally functioning myocardium (9). During the acute
phase of myocardial infarction, the degree of T wave
inversion may be indicative of the presence of a large
amount of stunned myocardium (10,11). However, the
clinical significance of evolutionary T wave changes after
AMI is poorly understood. Actually, myocardial infarction
results in complex alterations in ventricular architecture
involving both the infarcted and noninfarcted zones, often
referred to as “ventricular remodeling” (12). The interrela-
tion between infarct size, scar formation and dysfunctioning
but viable and normal adjacent myocardium generates dif-
ferent local electrical fields that may be responsible for the
evolutionary surface ECG changes over time. However, the
relationship between ECG changes and ventricular remod-
eling after AMI has been poorly investigated.
Accordingly, the purposes of our study were: 1) to describe
the evolutionary changes in QRS and T waves between the
acute phase of myocardial infarction and the following six
months and 2) to investigate the correlation between ECG
changes and left ventricular function and remodeling in a
subset of patients enrolled in the GISSI-3 Echo substudy.
METHODS
Study patients. The GISSI-3 Echo substudy initially eval-
uated 925 patients as a subset coming from 47 coronary care
units, among the 19,394 patients randomized within the
GISSI-3 trial (13). Forty-seven patients (5%) had not
confirmed AMI and were excluded, while the remaining
878 patients (95%) with echocardiograms suitable for qual-
itative and quantitative analysis were enrolled in the study.
The protocol required serial standard ECG and echocar-
diographic studies at 24 to 48 h (mean 36 6 8 h) from AMI
(S1), at hospital discharge (mean 12 6 5 days) (S2), at six
weeks (mean 48 6 9 days) (S3) and at six months (mean
194 6 17 days) (S4) after AMI.
The protocol was approved by the local Ethics Commit-
tee. Patients were clearly informed, and a consent statement
was requested about their participation in the trial after they
had recovered from the acute phase.
ECG data. Standard 12-lead electrocardiograms were re-
corded at 25-mm/s paper speed and calibrated at 1.0
mV/10 mm in the same settings for the echocardiographic
study. Analysis of electrocardiograms was performed at the
core laboratory using a computerized off-line system that at
each lead (excluding avR) calculated the duration and
voltage of the P,Q,R,S waves and the voltage of T waves
from baseline to apex. The isoelectric line was obtained for
each lead from three points identified in the PQ or PR
segment. All measurements were obtained by the same
operator (E.B.), and the following variables were derived:
the number of Q waves at 12-lead electrocardiogram (nQ)
.230 ms, the QRS score (QRSs) as elaborated by Selvester
et al. (14) and later modified by Wagner and Palmeri
(15,16) and the number of negative T waves (nT NEG)
excluding aVr and V1 leads. T waves (either symmetric or
byphasic) were considered negative when the negative
amplitude was at least 0.1 mV.
Echocardiographic study. Echocardiographic data were
obtained using commercially available instruments. Images
were recorded in real time on VHS 0.5-in. videotapes to
permit real-time and slow-motion playback review and
quantitative analysis. In each patient, multiple views were
recorded in the parasternal long and short axis, apical
four-chamber, apical two-chamber, apical long- and short-
axis planes and subcostal long- and short-axis planes (17).
Short-axis views were recorded at basal (mitral valve level),
middle (papillary muscle level) and apical position. All
two-dimensional echocardiograms were submitted to the
core laboratory at the Research Centre of the National
Association of Hospital Cardiologist (Associazione Nazio-
nale Medici Cardiologi Ospedalieri [ANMCO]) in Flo-
rence for a centralized assessment of technical quality and
suitability for quantitative analysis. The definition of a
technically acceptable echocardiogram was one that allowed
visualization of all myocardial segments from at least two
complementary or orthogonal views and the assessment of
both endocardial motion and thickening of the myocar-
dium. For wall motion analysis, a 16-segment model was
used, and each myocardial segment was scored using the
semiquantitative visual grading system proposed by the
American Society of Echocardiography (1 5 normal, 2 5
hypokinetic, 3 5 akinetic, 4 5 dyskinetic, 5 5 aneurismal)
(18). Videotape analysis was performed centrally by three
expert investigators (G.LN., F.G., P.L.T.) unaware of
patients’ clinical, ECG or angiographic data, who assigned
the wall motion score at echocardiographic study by con-
sensus. A percentage of wall motion abnormalities
(%WMA), as an index of the extent of left ventricular
ischemic damage, was obtained by dividing the number of
akinetic, dyskinetic and aneurysmal segments by the total
number of segments evaluated. The myocardial infarction
was arbitrarily defined as “large” when the asynergy extent
included five or more segments in a 16-segment model of
left ventricle (%WMA .2 31.25%). Inter- and intraobserver
reproducibility in assessing the wall motion score has been
previously reported (19) and was 89% and 93%, respectively.
Echocardiographic images were then transferred to the
hard disk of an imaging off-line computer analysis system
Abbreviations and Acronyms:
AMI 5 acute myocardial infarction
ECG 5 electrocardiographic
nQ 5 number of Q waves at 12-lead ECG
nT NEG 5 the number of negative T waves at 12-lead
electrocardiogram
QRSs 5 quantitative QRS scoring system
%WMA 5 the percentage of wall motion abnormalities
at echocardiographic study
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(Tomtec-Freeland Medical, Louisville, Colorado) and dig-
itized to obtain endocardial contours and left ventricular
cavity areas at end diastole and end systole from two apical
orthogonal views (the four-chamber and either the apical
long-axis or apical two-chamber view). The modified Simp-
son rule was used to obtain left ventricular volumes, and
ejection fraction was derived from the standard equation.
All measurements were obtained in blinded fashion by a
single experienced operator (P.L.T.) from three cardiac
cycles, and the mean value was considered for analysis and
corrected for body surface area to obtain volume index.
Intraobserver variability in the evaluation of end-diastolic
and end-systolic volumes by quantitative analysis was 2.6 6
2% and 3.7 6 3%, respectively.
Statistical analysis. Changes in both ECG and echocar-
diographic measurements over time were assessed using
two-way repeated measures analysis of variance, with time
being the “within-subjects” variable. Different trends over
time between groups were assessed by evaluating the inter-
action term in the model. Correlation between parameters
were evaluated using Pearson’s linear regression analysis.
Results are reported as the mean value 6 SD. In all the tests
used, the significance level was defined as p , 0.05.
RESULTS
Patients with complete intraventricular conduction defects
(n 5 61; 6.9%), reinfarction (n 5 23; 2.6%), percutaneous
transluminal coronary angioplasty or coronary artery bypass
surgery during the six-month follow-up (n 5 75; 8.5%) and
incomplete ECG or echocardiographic recordings (n 5
183; 20%) were excluded from the analysis. The remaining
536 patients, with a mean age of 59 6 13 years (range 34 to
83, 80% male), represented the final study population. Of
these, 212 patients (39%) had anterior, 285 (53%) inferior
and/or posterior and 39 (7%) multiple-site AMI. Three
hundred eighty-six patients (72%) received fibrinolytic
therapy.
ECG changes and left ventricular remodeling. Evolu-
tionary ECG and echocardiographic changes during the
six-month period of the study are reported in Table 1. At
S1, mean QRSs and nQ were 5 6 3 and 2 6 1, respectively,
and they did not show any significant variation over time.
The number of negative T waves increased at S2 (from
3.2 6 2 to 3.5 6 2), and thereafter it decreased to 1.9 6 1
at six months (time effect p , 0.001) (Table 1). The
percentage of the extent of wall motion abnormalities
progressively decreased from 26 6 14 at S1 to 20 6 15 at S4
(time effect: p , 0.001). Despite this significant reduction
of regional dysfunction, left ventricular end-diastolic volume
index and left ventricular end-systolic volume index pro-
gressively increased from 80 6 20 and 43 6 16 at S1 to
87 6 26 and 48 6 21 ml/m2 at S4, respectively (time effect:
p , 0.0001), while ejection fraction did not change over
time (from 47 6 8% to 46 6 9%, NS) (Table 1).
During the six-month study period, end-diastolic volume
index and end-systolic volume index were significantly
larger for patients with %WMA $31.25% (arbitrarily de-
fined as large AMI) compared with patients with %WMA
,31.25% (arbitrarily defined as small AMI) (interaction
time 3 groups: p , 0.00001; Table 2). The decrease in
%WMA over time was more evident in patients with large
AMI (interaction time 3 groups: p , 0.00001), while
ejection fraction, which was significantly lower in large than
in small AMIs, did not change over time in either group
(interaction time 3 groups: NS; Table 2). As expected,
patients with $31.25 %WMA showed greater values of
nQ , QRSs and nT NEG than patients with ,31.25
%WMA (Table 3), but the correlation between left ventric-
ular volumes, %WMA, ejection fraction and ECG changes
were weak, although statistically significant (p , 0.001) at
each time of the study (the coefficient of correlation ranging
from 0.01 to 0.46, with the higher values at six months). In
both groups with large and small AMI, QRSs and nQ
remained stable during the follow-up (time effect, NS),
while nT NEG, after an initial increase from S1 to S2,
Table 1. Electrocardiographic and Left Ventricular Echocardiographic Changes After AMI
During Six-Month Study Period
S1 S2 S3 S4
Time Effect
p
EDVi (ml/m2) 80 6 20 84 6 22 86 6 25 87 6 26 , 0.0001
ESVi (ml/m2) 43 6 16 46 6 18 47 6 20 48 6 21 , 0.0001
EF (%) 47 6 8 47 6 7 46 6 8 46 6 9 NS
%WMA 26 6 14 24 6 15 22 6 15 20 6 15 , 0.001
nQ 2 6 1 2 6 1 2 6 1.5 1.9 6 0.9 NS
QRSs 5 6 3 5.2 6 3 5 6 3 5 6 3 NS
nT NEG 3.2 6 2 3.5 6 2 3.1 6 2 1.9 6 1 , 0.001
n 5 536 patients.
AMI 5 acute myocardial infarction; EDVi 5 end-diastolic volume index; EF 5 ejection fraction; ESVi 5 end-systolic
volume index; nQ 5 number of Q waves $30 ms; nT NEG 5 number of negative T waves; QRSs 5 QRS score; S1, S2, S3
and S4 5 study data at 24 to 48 h, at predischarge, at six weeks and six months after AMI; %WMA 5 percentage of the extent
of wall motion abnormalities.
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progressively decreased to S4 (interaction time 3 groups:
p 5 0.003109, Table 3).
Evolutionary T wave changes and left ventricular remod-
eling. Because we found significant changes over time in
the number of negative T waves, but not in the QRS
complex after AMI, we analyzed in more detail the rela-
tionship between T wave changes and left ventricular
remodeling. We first considered the in-hospital evolution-
ary T wave changes. From S1 to S2, persistently positive T
waves were observed in 33 (6%) patients, a $1 decrease in
nT NEG in 144 (27%), persistently negative T waves with
no change in nT NEG in 113 (21%) and a $1 increase in
nT NEG in 246 (46%). These groups with different
patterns of in-hospital evolutionary T wave changes showed
Table 2. Echocardiographic Changes After AMI in Patients With %WMA $31.25




(n 5 223) p* p† p‡
EDVi (ml/m2) 0.000017 , 0.00001 , 0.00001
S1 86.5 6 24 75.1 6 16
S2 93 6 26 77.8 6 17
S3 96.5 6 28 78.6 6 17
S4 99 6 30 79 6 18
ESVi (ml/m2) 0.000017 , 0.00001 , 0.00001
S1 51 6 10 37.3 6 21
S2 55 6 12 38.6 6 21
S3 57 6 12 39 6 24
S4 59 6 13 39.5 6 25
EF (%) 0.000017 NS NS
S1 42.1 6 7 50.4 6 5
S2 41.9 6 8 50.5 6 6
S3 41.7 6 8 50.5 6 5
S4 41.7 6 8 50.2 6 6
%WMA 0.000017 , 0.00001 , 0.00001
S1 40.8 6 9 14.4 6 7
S2 38.1 6 10 13.5 6 9
S3 35 6 12 12.5 6 9
S4 32.9 6 13 11.2 6 9
*p 5 between groups; †p 5 within groups time effect; ‡p 5 interaction time 3 groups.
Abbreviations as in Table 1.
Table 3. ECG Changes After AMI in Patients With %WMA $31.25 (Large AMI) and in




(n 5 223) p* p† p‡
nQ NS NS
S1 2.7 6 1.5 1.4 6 1 0.000009
S2 2.8 6 1.5 1.3 6 1 0.000020
S3 2.8 6 2 1.3 6 1 0.000032
S4 2.6 6 2 1.4 6 1 0.000008
QRSs NS NS
S1 6.5 6 3.6 4 6 3 0.000008
S2 6.8 6 3.5 4.3 6 3 0.000017
S3 6.4 6 3.4 3.9 6 3 0.000026
S4 6.3 6 3.8 4 6 3 0.000008
nT NEG , 0.00001 0.003109
S1 3.8 6 2.2 2.8 6 2 0.000022
S2 4.7 6 2.2 3.2 6 1.9 0.000008
S3 4.7 6 2.1 2.5 6 1.9 0.000017
S4 2.5 6 2 1.6 6 1 0.000009
*p 5 between groups; †p 5 within groups time effect; ‡p 5 interaction time 3 groups.
Abbreviations as in Table 1.
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similar trends in ventricular dilation and recovery of regional
dysfunction with no change in ejection fraction over time.
We then analyzed the T wave changes after hospital
discharge. From S2 to S4, 35 (7%) patients showed persis-
tently positive T waves (group 1), 361 (67%) patients had a
$1 decrease in nT NEG (group 2), 64 (12%) showed no
change in nT NEG (group 3) and 76 (14%) demonstrated
a $1 increase in nT NEG (group 4). At hospital discharge,
patients in group 4 had slightly higher values of nQ and
QRSs than patients in the other groups (Fig. 1), associated
with larger end-diastolic volume index and end-systolic
volume index, more extensive %WMA and lower ejection
fraction (Fig. 2). The nQ and QRSs did not change over
time in any group (Fig. 1). During the follow-up, patients in
groups 1 and 2 had more evident %WMA recovery and less
pronounced left ventricular dilation, with no substantial
changes in ejection fraction. Conversely, group 3 and
especially group 4 showed less recovery in %WMA, more
pronounced ventricular enlargement and a progressive de-
crease in ejection fraction (interaction time 3 groups: p 5
0.000026 for end-diastolic volume index, p , 0.00001 for
end-systolic volume index, p 5 0.024582 for %WMA and
p 5 0.000582 for ejection fraction)(Fig. 2).
DISCUSSION
The present study was carried out in a selected population of
the GISSI-3 study patients, intensively exposed to throm-
bolytic agent (72%), with small to moderate AMI (mean
%WMA 26 6 14 at S1), preserved left ventricular function
(mean ejection fraction 47 6 8% at S1) and uncomplicated
six-month follow-up. The progressive decrease in wall
motion abnormalities after the acute episode observed in the
general population of the GISSI-3 trial (20) is confirmed in
this subgroup, suggesting late recovery of stunned or hiber-
nated myocardium, as indicated by both experimental and
clinical data (21). In patients with reperfused AMI, it has
been recently reported that an inverse relation exists be-
tween the extent of myocardial viability at dobutamine
echocardiography and ventricular dilation at six months
(22). In our population, despite spontaneous recovery of
regional function, ejection fraction did not change, and
progressive left ventricular enlargement occurred in the six
months after AMI, a finding that was more evident in larger
infarcts. These changes in regional function and ventricular
remodeling were not paralleled by abnormalities in the QRS
complex after infarction as expressed by nQ and QRS score,
which remained stable over time. By contrast, the number of
Figure 1. ECG changes observed from 24 to 48 h after AMI to six-month follow-up according to the different evolutionary changes of
the negative T waves after hospital discharge. Patients with persistently positive T waves (group 1; n 5 35), patients with $1 decrease
in the number of negative T waves (group 2; n 5 361), patients with no change in the number of negative T waves (group 3; n 5 64)
and patients with $1 increase in the number of negative T waves (group 4; n 5 76) from predischarge to six-month follow-up.
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negative T waves, after the initial increase during the
hospital phase, decreased at six months in the majority of
patients, and on the whole, this was associated with a
significant recovery of regional dysfunction. The major
finding, however, of our study is that persistent negative T
waves, and especially an increase in the number of negative
T waves during the follow-up after discharge, were associ-
ated with less recovery of wall motion abnormalities, a more
pronounced ventricular enlargement and significant deteri-
oration of global ventricular function over time.
ECG changes and asynergy correlation. Numerous stud-
ies comparing 12-lead ECG and pathologic findings or
%WMA have shown the reliability of QRS abnormalities in
diagnosing myocardial infarction, though some limitations
of the electrocardiogram in recognizing the exact location
and extent of necrosis have been highlighted (23–25). With
the QRS scoring system proposed by Selvester et al. (14)
and later modified by Wagner and Palmeri (15,16), a good
correlation has also been reported between ECG findings
and ventricular function as expressed by ejection fraction
(7,26,27). However, these initial results have not been
confirmed by other studies, which found only modest
correlation between QRS score, asynergy and ejection frac-
tion in the postacute phase of AMI (28,29). In addition, no
clear evidence of correlation between negative T waves and
the extent of the infarcted area has been reported. In the
present study, patients with more extensive %WMA (larger
AMI) also had more relevant electrocardiogram changes in
terms of greater values of nQ , QRS score and nT NEG;
however, the correlation between ECG variables and left
ventricular volumes, %WMA and ejection fraction during
the first six months after infarction, though better in the late
follow-up than during the hospital phase, were poor.
The discrepancy between electrocardiogram and asynergy
extent may have several explanations. First of all, the
assessment of %WMA tends to overestimate the true
infarcted area (30). Indeed, asynergy includes not only
transmural and nontransmural necrosis (31), but also
stunned or hibernated viable myocardium (32). The signif-
icant reduction of %WMA observed in our population
underlines the important role of dysfunctioning viable
Figure 2. Echocardiographic changes observed from 24 to 48 h after AMI to six-month follow-up according to the different evolutionary
changes of the negative T waves after hospital discharge. Patients with persistently positive T waves (group 1; n 5 35), patients with $1
decrease in the number of negative T waves (group 2; n 5 361), patients with no change in the number of negative T waves (group 3;
n 5 64) and patients with $1 increase in the number of negative T waves (group 4; n 5 76) from predischarge to six-month follow-up.
EF 5 ejection fraction.
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myocardium in the assessment of left ventricular asynergy
after AMI. Although recovery of regional dysfunction may
continue well after the first six months (4), we can speculate
that the observed asynergy late after AMI (when the
functional recovery of postischemic viable myocardium has
been almost completed) is more expressive of the total
necrotic tissue than that occurring during the acute or
postacute phases, as indicated by the improvement of
correlation between ECG QRS changes and %WMA we
observed at six months. Another important factor in deter-
mining variability may be the different spatial relations
between a fixed recording system (standard 12-lead electro-
cardiogram) and the heart, a structure with a varying
position in the thorax. In addition, left ventricular dilation
induced by AMI is not uniform, and represents another
important variable that greatly influences the relationship
between the electrocardiogram and the heart (25).
ECG changes and left ventricular remodeling. Previous
studies have demonstrated a partial or complete recovery of
QRS complex during different follow-up periods after AMI
(3,4). Six months to six years was indicated as the time
required for QRS resolution, with few changes reported to
occur before or after this time interval (4). The resolution of
QRS complex changes has been attributed to the “healing”
process of the infarcted area resulting in retraction of the
scar tissue associated with hypertrophy of adjacent myocar-
dium (33), and it has been considered indicative of pre-
served left ventricular function (34). In fact, in patients not
treated with reperfusion therapies, without reinfarction or
revascularization procedures, the improvement of the QRS
complex changes at four-year follow-up was associated with
a parallel resolution of both regional and global left ventric-
ular dysfunction, possibly related to late spontaneous reper-
fusion (4). Therefore, it has been hypothesized that early
reperfusion accelerating the healing process and the recovery
of left ventricular dysfunction may also facilitate the reso-
lution of the QRS changes (4). The majority of patients in
our study were treated with thrombolytic agents, and yet the
QRS complex changes remained stable from 24 to 48 h to
six months after AMI, despite the progressive recovery of
regional function. This finding indicates that QRS abnor-
malities (nQ and QRSs) induced by AMI do not predict the
functional recovery and ventricular enlargement that occur
during the first six months after infarction.
The significance of the evolutionary T wave changes after
infarction has still not been clarified. In patients with
successful reperfusion, the degree of T wave inversion
within three days of AMI was reported to be predictive of a
large amount of stunned myocardium in the chronic phase
(35). Similarly, persistently inverted T waves in the setting
of unstable angina and in the absence of documented
myocardial infarction identified patients with viable but
abnormally functioning myocardium (9). By contrast, in a
recent pathologic study (10) persistent negative T waves in
the chronic stage of infarction were indicative of transmural
infarction with a thin fibrotic layer, whereas positive T
waves were indicative of nontransmural infarct containing
viable myocardium.
In our study, two different trends in the evolutionary T
waves changes were evident. During the hospital phase,
from 24 to 48 h to predischarge, the majority of patients
showed an increase (46%) or stability (21%) in the number
of negative T waves, while during the late follow-up after
discharge, a sizeable number of patients (67%) demon-
strated a progressive decrease in the number of negative T
waves, a finding that was again more evident in larger
infarcts. The in-hospital T wave changes were not associ-
ated with different patterns of left ventricular remodeling or
functional recovery during the follow-up. On the contrary,
persistently positive T waves and the resolution of negative
T waves at six-month follow-up were paralleled by a
substantial recovery of wall motion abnormalities. The most
important finding of our study, however, is that persistently
inverted T waves and the appearance of new negative T
waves in the late follow-up after discharge are indicative of
less recovery of regional dysfunction, which results in a more
pronounced ventricular enlargement and progressive decline
of global ventricular function over time. Thus, our data
would indicate that normalization of previously inverted T
waves at serial electrocardiograms in the chronic phase of
infarctions identifies functional recovery of viable myocar-
dium; conversely, persistently inverted T waves and, more
importantly, an increase in the number of negative T waves
after discharge, indicates a greater myocardial damage with
more extensive necrotic tissue or less viable myocardium and
unfavorable left ventricular remodeling.
In conclusion, although this study focuses on patients
with low-risk profiles that do not represent the whole
postinfarct population, the results provide evidence that a
simple analysis of serial 12-lead electrocardiograms after
AMI may help identify potentially reversible damaged
myocardium and subsequent left ventricular remodeling.
Although the extent of regional dysfunction is poorly
predictable from ECG changes, normalization of negative
T waves after discharge is more strictly related to functional
recovery of viable myocardium than QRS changes. Con-
versely, lack of resolution or an increasing number of
negative T waves at late follow-up after discharge predicts
more pronounced ventricular enlargement and progressive
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